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(54) CERAMIC COMPOSITION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To attain a high PA/ value 
and a denseness that is sufficient for piezoelectric 
ceramics without noxious Pb by using SrBi4Ti4015 as a 
main component, further adding specific amounts of 
Mn02, La203, Nd203, Lu203, Yb203, Bi203 t MgO, 
Zr02 or the like. 

SOLUTION: In a ceramic composition mainly containing 
SrBi4015, 100 pts.wt of the main component are 
combined with 0.01-1 pt.wt. of Mn02, and 0.01-1 ptwt 



of at least one selected from La203, Nd203 t Lu203, 
Yb203, Bi203, MgO, Zr02. In a preferred embodiment, 
the C-axis orientation of the crystalline particles of 
SrBi4015 is 3 35%, particularly 3 50% and this requirement 
can be attained by fitting this ceramic composition from 
green sheets. This ceramic composition is increased its 
sintering properties by addition of a prescribed amount 
of Mn02 and can be densely fired at a temperature level 
of 21,220°C and gives ^O dB of the P/V value 
represented by the formula: 20 log (Ra/RO (R0 is 
resonant impedance, Ra is antiresonant impedance). 
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.64 


1220 


90 


3 XIO 1 * 


54 


0.2 


0 


0 


0 


0 


0 


0 


a os 


68 


1220 


91 


3 XIO 1 * 


55 


0.2 


0 


0 


0 


0 


0 


0 


a i 


71 


1220 


93 


3 XIO 1 * 


56 


0.2 


0 


0 


0 


0 


0 


0 


0.2 


73 


1220 


95 


3 XIO 1 ' 


57 


0.2 


0 


0 


0 


0 


0 


0 


as 


71 


1200 


95 


2 xio w 


68 


0.2 


0 


0 


o 


0 


0 


0 


0.7 


70 


1200 


96 


2 XIO** 


59 


v. £. 


ft 


o 


o 


o 


o 


o 


1.0 


64 


1200 


96 


1 XIO 1 * 


+60 


0.2 


0 


0 


0 


0 


0 


0 


1.5 


12 


1200 


96 


3 XIO 10 


+61 


0 


0 


0 


0 


0 


0 


0 


0 


22 


12S0 


85 


3 XIO 1 * 


62 


0.01 


a2 


0 


0 


0 


0 


0 


0 


69 


1220 


92 


3 XIO 1 * 


63 


0.1 


0.2 


0 


0 


0 


0 


0 


0 


70 


1220 


95 


3 XIO 1 " 


64 


0.6 


0.2 


0 


0 


0 


0 


0 


0 


71 


1180 


95 


3 XIO 1 * 


65 


0.6 


0.2 


0 


0 


0 


0 


0 


0 


76 


1180 


95 


3 XIO 1 * 


66 


to 


a2 


0 


0 


0 


0 


0 


0 


62 


1180 


96 


3 XIO 1 ' 


♦ 67 


1.6 


a.2 


0 


0 


0 


0 


0 


0 


23 


1160 


95 


1 XIO 10 


+68 


0 


a2 


0 


0 


0 


0.2 


0 


0 


30 


1250 


85 


3 XIO 1 * 


63 


0.2 


0.2 


0 


0 


0 


0.2 


0 


0 


82 


1220 


92 


3 XIO 1 * 



[0 03 6] cneco^l, ^2^6HJ36a>frJ:5K:. 
*&W<Dmm\Z. P/Vffi^6 0dB«±iK, m 

La, O a , Nd, O, % Lu, O s , Yb 
,03,81,03, MgOMZrO, #0. 1 — 
0. 7SfiSP(DB$tc«P/Vffl^7 0 dB«_hi3Q:SC 
t&m&o $e>^C, Mn0 2 *0. 1^-0. 6*a§P^ 
mTZZttiCZ*). iBStfcWSLLU P/Vfflfcfli±-r 

[0 03 7 ] — -ft. MnO, ifiO. 0 1SSSW:9*>4> 

0dB*TliI4C<h^JSo La, 0 3 % Nd, 

0 3 . Lu, 0 3 , Yb, 0 3 > Bi, O3 ♦ MgOS 

o^zro, <D5%. d>&< tb—mvLto^mfimtt 



0. 0 1 1W± O^ftl'i P/V«#8 0 d B STB 

vutfie 0 d b £T@ h c ttmzo 

[0 0 3 8] MnO, La, 0 3 , Nd, 

40 0 3 . Lu, O3 , Yb, 0 3 . Bi, 0 3 , MgOS 
tfZrO, *»»0ttl»KttNo.6 0'Ttt* «a6tt3^fi 
<, P/VBtfi^Ct#flS. 3 MnO, ttffi 
W0>(0(0 % La, 0 3 , Nd, O a , Lu, 0 3 , 
Yb, 0 3 . Bi, O, , MerOSCXZrO, ZmiML 

ttt»K»No. 1 -cat. «astt*5<fccxp/v«3»^>^fft± 
[0039] mmm2 

«l<DKf4No.6©aJSJE«:»Ut:. SrBi, Ti« O 
50 ttgSfS]S«, No.6<Di^4£F*£~^U~FffiK<fc9 



11 

itgkLtc 1 aoyy->'>- h (tsswo.6 4) . em 
m-c^Bvfcu-h (»^No.6 5) . fjiaf 

- b&3ffi%mLtc<b<D&KM&-CJ8.BUtci/-~ h (IS 
$4No.66)£. 3 0 X2 0 mm©ftffitfcttflJ9 fcbU 
*3a,f>4 0 O'C. 2B#ra-C!ttfliOfc^. 1 220-CT3 



(7) 1$P§ 2000-313662 
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* [0 04 0] cfilI2fa&«. ±IBL/cF= (P~P. ) 
/ ( 1 - P. ) K«fcD3fc«>fc„ ft k*l?d&*S#«:-X> 

-c. ±iBH*s6aii <tm««cL/-cp/vfii*a'j5Eb. ^© 

f£H|:&^3k:IE«L;te. 
[0 04 1 ] 
[«I3] 



No. 






P/V (dB) 


6 




25 


73 


64 




35 


75 


65 




54 


80 


66 




90 


86 



[0042] COS3J;f), C «liBrSlS*i3 5%«±CD 
B#K:tt7 5 dBJWiiftO. c#i2r6jg#5 4%J^±<D 
B$CC«8 0 dBULti&O. c WffirSjS^iS < * S (C o 

nr p / v fiE*$w <«cici4i«5. 

[0 04 3] 

[^BJCDjaim] *&W<DMW&mm-Cte> S r B i , T 
1 0 0S*9»t*tl/-C. MnO, *0. 0 1~l: 



20 



gB. La, O a . Nd, O, . Lu, O, . Yb 

, O, , Bi, O, , MgOfcWZrO, ©5^. 'P 

tt < i 1 «ei±* 0 . oi~i ssgp©S!i^-c^wr 



